Objective. To evaluate disparities in substance abuse treatment completion between and within racial and ethnic groups in publicly funded treatment in Los Angeles County, California. Data Source. The Los Angeles County Participant Reporting System with multicross-sectional annual data (2006)(2007)(2008)(2009) for adult participants (n = 16,637) who received treatment from publicly funded programs (n = 276) for the first time. Study Design. Retrospective analyses of county discharge and admission data. Hierarchical linear regressions models were used to test the hypotheses. Data Collection. Client data were collected during personal interviews at admission and discharge for most participants. Principal Findings. African Americans and Latinos reported lower odds of completing treatment compared with Whites. Within-group analysis revealed significant heterogeneity within racial and ethnic groups, highlighting primary drug problem, days of drug use before admission, and homelessness as significant factors affecting treatment completion. Service factors, such as referral by the criminal justice system, enabled completion among Latinos and Whites only. Conclusions. These findings have implications for reducing health disparities among members of racial and ethnic minorities by identifying individual and service factors associated with treatment adherence, particularly for first-time clients.
growing population in SAT (Morgenstern and Bux 2003; Marsh et al. 2009; Guerrero et al. 2012b) . The few comparative studies that include Latinos (Marsh et al. 2009 ) also obfuscate service and psychosocial factors within these groups that may significantly impact their ability to complete treatment. Using multicross-sectional annual data (2006) (2007) (2008) (2009) from adult participants who received treatment for the first time in Los Angeles County, this study tests the extent to which between-and within-group differences in individual and program characteristics exist for African American, Latino, and White clients, and how these differences interact with treatment completion in outpatient settings.
Successful completion of SAT is a well-established process outcome measure associated with long-term outcomes, such as less future criminal involvement and fewer readmissions (Evans, Li, and Hser 2009; Garnick et al. 2009 ). As such, this measure is particularly relevant for clients during their first exposure to treatment because successful completion reflects achievement of treatment goals at the client level and, under health care reform legislation, it may become a prevalent measure of program performance at the system level (Arndt 2010; Borys 2011) . By examining individual-and servicelevel measures for an adequate sample of first-time clients, mainly those referred by the criminal justice system, this study involved a comparative analysis of the impact these factors have on treatment completion across racial/ ethnic groups.
Conceptual Framework
Most research on SAT disparities across the United States has focused on individual factors to explain group differences in treatment completion between minorities and Whites. This research has highlighted the factors such as differences in client demographics, primary substance used, and addiction severity ( Jacobson, Robinson, and Bluthenthal 2007a,b; Arndt 2010) . In particular, findings from the national Treatment Episode Data Set pointed to seven client characteristics associated with a higher likelihood of successfully completing SAT: (1) non-Latino White, (2) female, (3) older than 40, (4) more than 12 years of education, (5) employed, (6) use of alcohol as primary substance, and (7) less than daily substance use at admission (Substance Abuse and Mental Health Services Administration [SAMHSA] 2009).
Specifically, primary drug used and severity of drug use at intake, as well as psychosocial stressors, are individual factors associated with higher risk to drop out of treatment. Studies show that use of heroin, methamphetamine, and cocaine compared with alcohol is associated with reduced likelihood of treatment completion (Bluthenthal, Jacobson, and Robinson 2007; SAMHSA 2009) . In Los Angeles County in 2006, African Americans were most likely to report using cocaine/crack than other drugs, Latinos were most likely to report using heroin, and Whites were most likely to report using amphetamine (Bluthenthal, Jacobson, and Robinson 2007) . In addition, it is well documented that African Americans and Latinos enter treatment with more health, mental health, and social problems than Whites, which can contribute to reduced treatment completion (Marsh et al. 2009 ). Overall, the aggregate effect of primary drug used and severity of drug use, as well as the prevalence of mental health problems and homelessness, place minorities at a disadvantage in terms of successfully meeting the demands of a structured treatment program (Grella and Stein 2006; Ngo et al. 2009; Niv, Pham, and Hser 2009; Van Dorn, Swanson, and Swartz 2009 ). Thus, Hypothesis 1 posited that after accounting for primary drug used and days of drug use before admission, as well as history of mental disorder and homelessness status, African American and Latino clients would report lower odds of completing treatment compared with White clients.
The literature on treatment completion has also suggested that minority status and primary drug used, such as cocaine, methamphetamine, and heroin compared with alcohol, are interacting factors associated with lower odds of completing treatment (Bluthenthal, Jacobson, and Robinson 2007; SAMHSA 2009 ). Thus, Hypothesis 2 posited that African Americans and Latinos using cocaine, methamphetamine, and heroin as their primary drug problem would be less likely to complete treatment than Whites and individuals using alcohol.
It is well established that African American and Latinos face significant challenges to accessing and remaining in treatment long enough to complete treatment successfully (McKay et al. 2003; Tonigan 2003) . However, emerging evidence has highlighted significant heterogeneity within African Americans and Latinos in terms of primary drug of choice, severity of drug use before admission, and prevalence of psychosocial stressors that may inhibit efforts to meet treatment goals (Arndt 2010; Guerrero et al. 2012b ). Thus, Hypothesis 3 posited that use of illegal drugs as primary drug problem, days of drug use before admission, history of mental disorder, and homelessness status would be associated with lower odds of completing treatment within members of each racial and ethnic group.
There is growing recognition of the significant role of specific substance abuse treatment services and system factors in helping individuals achieve treatment completion (Marsh et al. 2009; Marsh, Shin, and Cao 2010) . Among those seeking help for substance abuse issues, wait time to treatment entry is the most commonly cited service barrier (Claus and Kindleberger 2002; Appel et al. 2004) , whereas unmet service needs are generally factors associated with a reduced likelihood for African Americans and Latinos to complete treatment ( Jacobson, Robinson, and Bluthenthal 2007a; Marsh et al. 2009; Niv, Pham, and Hser 2009; Shim et al. 2009 ). Increasing evidence also suggests that referral source is related to treatment completion (SAMHSA 2009). In particular, drug and probation court referrals to SAT have aimed to facilitate rapid access to social services to achieve timely completion of treatment as a condition of probationary status Hser 2008, 2009) . Although African Americans and Latinos are disproportionally represented in the criminal justice system, it is not clear whether individuals benefit from rapid access to treatment and the additional supervision that court referrals offer to ensure successful completion of substance abuse treatment. Thus, Hypothesis 4 posited that fewer days of wait time to treatment entry and referral by the criminal justice system would be associated with higher odds of completing treatment for all members of racial and ethnic groups.
METHODS

Data Collection and Procedures
This study analyzed a subset of data collected via the Los Angeles County Participant Reporting System (LACPRS). This database includes data from all publicly funded substance abuse treatment programs in the most populous county in the United States (Cr evecoeur, Finnerty, and Rawson 2002) . This ongoing system-wide evaluation database captures the treatment experience and immediate outcomes of low-income racially and ethnically diverse clients. Of the 141 items in the LACPRS, more than half are standardized scales and questions related to admission, discharge, and health derived from state (California Outcome Measure System) and federal (Treatment Episode Data Set) measurement systems.
Client data in LACPRS are collected during personal interviews at intake and discharge for most individuals. Through the use of standardized instruments, counselors collect information on five major domains: employment status, legal status, substance use profile, substance use history, and medical and psychological status. The collection form includes 10 items from the Addiction Severity Index (McLellan et al. 1993 ) and the Drug Abuse Reporting Program (Simpson and Sells 1982; Simpson 1984 ). These scales have been shown to be reliable measures of substance abuse severity (Weisner, McLellan, and Hunkeler 2000) , particularly among diverse populations (Longabaugh 1991), allowing for assessment of client reports from intake to discharge.
Analytic Sample
The full sample (n = 87,719) was restricted to adults in outpatient treatment (n = 37,508). We limited the analysis to outpatient programs because they utilize the same treatment completion goals and represent the most common treatment option in L.A. County, accounting for more than 70 percent of all admissions (SAMHSA 2007). We excluded methadone and related opioid maintenance therapy programs because these ongoing programs have different criteria for treatment completion. Only clients who were admitted and discharged within the same year were included to obtain accurate estimates, due to data coding issues with clients who stayed beyond one calendar year. Furthermore, we included only clients at baseline (first time in substance abuse treatment) to identify factors associated with this first treatment experience. This study included participants who self-reported primarily as African American, Latino, and non-Latino White. Participants who self-identified as other ethnicities were excluded due to small sample size (less than 5 percent total). Our analytic sample consisted of 16,637 clients from 276 treatment programs, including 4,650 African Americans (28 percent), 8,572 Latinos (52 percent), and 3,415 non-Latino Whites (20 percent).
Measures
Dependent Variable. Treatment completion served as the dependent variable and was dichotomously defined using nine different discharge codes contained in client records. Clinicians were instructed to enter the code that best described the status of participants at the time of discharge. Successful treatment completion was represented by two discharge codes indicating respondents had successfully completed the major goals set forth in their recovery plan, regardless of whether they needed continuing care. Unsuccessful treatment included the remaining seven discharge codes related to leaving treatment early, leaving without making satisfactory progress, or failing to complete treatment for other reasons (e.g., incarceration). This measure of treatment completion is congruent with recent regional ( Jacobson, Robinson, and Bluthenthal 2007a,b) and national studies (SAMHSA 2009).
Explanatory Variable. Individual demographics included client age, gender, race, and education (years in school). Respondents also reported psychosocial characteristics, including employment status (full-time, part-time, unemployed and seeking employment, unemployed and not seeking employment, or not in the labor force); homelessness status (stable housing or homeless); history of mental disorder (diagnosed with any mental disorder prior to treatment); age at first alcohol or drug use; days of drug use before admission (number of days of primary substance use during the 30 days prior to admission); and primary drug problem (heroin, methamphetamine, cocaine, marijuana, alcohol, or other). The "other" category represented drugs such as inhalants, LSD, and psilocybin. White racial background and alcohol use served as reference categories when comparing interaction effects between race/ethnicity and primary drug problem.
Respondents were also asked to describe service and system factors. Service factors included variables related to access to treatment (days of wait time) and treatment duration (days). Due to the strong positive correlation of duration with treatment completion, duration was not included in analysis. Measures of system factors included source of referral, which included self, community, Proposition 36, drug court, and social services.
Data Analysis
Initial analyses relied on analysis of variance and chi-square global tests to compare completion rates and demographic characteristics across racial/ethnic groups. To test the association between explanatory variables and treatment completion, seven multilevel logistic regressions were conducted to respond to the between-group Hypothesis 1, and for each of the within-group hypotheses separately (Hypotheses 2-4). Multivariate analyses were conducted in SAS 9.2 using Proc GLIMMIX with a logit link (SAS Institute 2008).
Completion of Substance Abuse Treatment
These regression analyses relied on random intercept models to account for the hierarchical structure of the data (clients nested within facility) to obtain more accurate estimates of standard errors (Blakely and Woodward 2000) , as suggested in other multilevel program and client disparities analysis (see Marsh et al. 2009 ). To address within-group differences posited in Hypothesis 3, subgroup interaction terms were tested in three different regression models, one per racial/ethnic group, to determine the role of race/ethnicity and primary drug problem, with White and alcohol use as referents. Considering the large sample, the relationships observed in the predictive multivariate logistic regression models were considered statistically significant if the 99 percent confidence interval (CI) did not bound 1. This conservative approach highlighted the most meaningful differences and reduced type I error inflation due to the inclusion of numerous individual and program variables.
RESULTS
Results of comparative analysis revealed differences across racial/ethnic groups for most variables considered, particularly primary drug problem, psychosocial stressors, and treatment completion. African Americans reported the lowest percentage of treatment completion (8.6 percent), compared with Latinos (10.6 percent) and Whites (14.1 percent; see Table 1 ).
Findings supported Hypothesis 1, which posited that after accounting for primary drug used and days of drug use before admission, as well as history of mental disorder and homelessness status, African American and Latino clients will report lower odds of completing treatment compared with White clients. African Americans (OR = 0.65; CI = 0.52-0.83) and Latinos (OR = 0.82; CI = 0.68-0.99) were less likely to complete treatment than Whites (see Table 2 ).
Partial support was found for Hypothesis 2, which posited that African Americans and Latinos using cocaine, methamphetamine, and heroin as primary drug problem would be less likely to complete treatment than Whites and individuals using alcohol. Table 3 provides results on race/ethnicity and primary drug problem interaction effects. Analysis revealed that except for methamphetamines, African Americans using heroin (OR = 0.19; CI = 0.04 -0.84) and cocaine (OR = 0.46; CI = 0.34-0.63) among other drugs (i.e., marijuana and inhalants) were less likely to complete treatment than Whites and individuals using alcohol. Similarly, except for heroin and inhalants, Latinos using methamphetamine (OR = 0.35; CI = 0.26-0.46) and cocaine (OR = 0.52; CI = 0.37-0.73) among other drugs (i.e., marijuana) was associated with lower odds of treatment completion compared with Whites and individuals using alcohol. Partial support was also found for Hypothesis 3, which posited that use of illegal drugs as primary drug problem, days of drug use before admission, history of mental disorder, and homelessness status would be associated with lower odds of completing treatment among members of each racial and ethnic group. The three multilevel logistic random intercept models conducted for each racial/ethnic group showed that African Americans, Latinos, and Whites reported significant heterogeneity within their respective groups in terms of the relationship between drug use and primary drug problem and treatment completion. Primary drug use before admission was the only measure associated with lower odds of treatment completion among members of each racial and ethnic groups. However, Latinos and Whites reported the greatest heterogeneity in terms of primary drug problem and lower likelihood of treatment completion. Latinos were less likely to complete treatment if they used methamphetamine (OR = 0.39; CI = 0.28-0.54), cocaine (OR = 0.64; CI = 0.42-0.97), or marijuana (OR = 0.68; CI = 0.52-0.89), whereas use of heroin (OR = 0.21; CI = 0.10-0.45), methamphetamine (OR = 0.41; CI = 0.31-0.56), or cocaine (OR = 0.48; CI = 0.30-0.74) was associated with lower odds of completion among Whites. In terms of psychosocial stressors, no differences were found within groups in history of a mental disorder, whereas being homeless was associated with lower odds of completing treatment only for Latinos (OR = 0.47; CI = 0.27-0.83).
Our findings also offered partial support for Hypothesis 4, which posited that fewer days of wait time to treatment entry and referral by the criminal justice system would be associated with higher odds of completing treatment for all racial and ethnic groups. Although days spent waiting to enter treatment was not related to treatment completion in any group, two sources of referrals by the criminal justice system played a significant role in successful completion. Being referred by drug court increased the odds of treatment completion for both Latinos (OR = 1.76; CI = 1.11-2.80) and Whites (OR = 2.40; CI = 1.28-4.52), whereas being referred by Proposition 36 was associated with higher odds of completing treatment for Latinos only (OR = 1.85; CI = 1.22-2.82).
DISCUSSION
The results of this study showed that distinct individual, service, and system factors played an important role in treatment completion for different racial/ ethnic groups. The average 12 percent completion rate for first-time clients in outpatient treatment is significantly lower than the rate of completion reported in other regional studies. Arndt (2010) reported a higher percentage of successful treatment completion among first-time clients in Iowa, a figure that also differed among racial/ethnic groups (55.6 percent for African Americans, 67.4 percent for Latinos, and 67.0 percent for Whites). The 12 percent rate found here is also significantly lower than the 45 percent rate reported in national studies using recurrent clients attending all levels of care (i.e., outpatient, inpatient, residential) (SAMHSA 2009). These varying rates reflect differences in population and service characteristics, as well as measurement criteria of successful completion. Using an adequate sample size of multiethnic groups attending outpatient treatment, this study contributed to the literature on racial and ethnic disparities by comparing client response to treatment at baseline (first episode) and under the same completion criteria (outpatient services).
Most important, findings suggested that after accounting for individual and service factors, African Americans and Latinos were more likely than non-Latino Whites to experience unsuccessful first-time treatment episodes. Although treatment completion rates among African Americans and Latinos are disproportionally affected by issues associated with race and ethnicity, the within-group analysis showed specific risk factors for each racial/ethnic group.
Furthermore, findings on the interaction effects between race/ethnicity and primary drug problem also provided evidence of different levels of vulnerability that may impact treatment completion for minorities. In other words, although racial/ethnic characteristics seemed to play a role in treatment completion, issues related to their use of cocaine, and other illegal drugs had a compounding effect associated with a decreased likelihood of completing treatment, compared with Whites and those who use alcohol as primary drug problem.
Another significant contribution of this study was identifying the heterogeneity within groups in risk factors associated with treatment completion. Drug use severity before admission was the only individual factor consistently and negatively related to treatment completion, whereas the highest level of heterogeneity associated with completion was found within Latinos in terms of homelessness status, primary drug problem, and drug court referrals. Emerging research suggests that the significant heterogeneity among Latinos in terms of mental health and drug of choice, as well as engagement with social services and overall treatment experience, may be related to differences in level of acculturation, English proficiency, national origin, and rural/urban background (Vega and Lopez 2001; Vega and Sribney 2005; Alegr õa et al. 2006 ). These findings reinforce the Institute of Medicine's call for the collection of data on national origin and English language proficiency to help identify significant health disparities among distinct groups of Latinos (Ulmer, McFadden, and Nerenz 2009 ).
Completion of Substance Abuse Treatment
An important finding of this study was that the system factors such as referral by drug court played a significant role in enabling completion among Latinos and Whites only. Proposition 36 had an impact on Latinos' likelihood of completion, while no referrals source was significant for completion among African Americans. Despite the goal of drug and probation court referrals to monitor treatment compliance by probation personnel, this approach has a differential impact for each group to achieve completion of treatment.
Overall, study findings provided evidence necessary for the development of effective substance abuse treatments for specific racial/ethnic groups. By understanding the specific factors that make members of each group more or less likely to complete treatment during their first treatment attempt, tailored pathways to recovery can be developed. This evidence is of particular value for Latino populations in the United States given their current size, growth rate, and limited data on drug use, service utilization, and treatment completion ).
Limitations
The limitations and strengths of this study both derive from characteristics of the LACPRS dataset. The representation of low-income African American and Latino samples in the LACPRS dataset is an important strength of this study. However, the LACPRS data were limited in terms of information collected on income and racial/ethnic background, as well as country of origin, primary language, and English proficiency. These factors could help us further examine the heterogeneity found among non-Latino Whites, who may be immigrants from different national origins. Another shortcoming of these data was the limited number of service and program performance measures, which prevented analysis of the intensity and quality of treatment received. Moreover, findings should be interpreted with caution as they describe the characteristics and experiences of people attending treatment for the first time and a large Latino subgroup, which may not reflect the makeup of Latinos in other parts of the United States. Despite these limitations, this study is the only examination of disparities between and within racial/ethnic groups in terms of treatment completion using regional data from the second-largest publicly funded treatment system in the United States. 
Future Research
Future research can further examine the service factors that influence treatment effectiveness. It is particularly critical to examine the mechanisms at play in the court system in Los Angeles County that enable successful treatment completion for minority first-time clients. Overall, findings support the development of racially and ethnically responsive substance abuse treatment approaches, with a specific focus on tailoring treatment based on primary drug problem, drug use severity at admission, and co-occurring psychosocial issues. Future research on treatment outcomes could focus on developing integrated health service interventions for Latinos, a difficult to engage and bilingual/bicultural population that requires services delivered in a culturally and linguistically responsive environment (Guerrero et al. 2012a ). In addition, knowledge about the challenges faced during the initial engagement phase by clients with unstable housing situations, mental health issues, and dependence on hard illegal drugs could help addiction health services researchers to develop and test the efficacy of ondemand culturally responsive housing and psychiatric interventions delivered within intensive outpatient substance abuse treatment.
